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Abstract 
Creativity is a fundamental aptitude today, with teachers playing an important role in its promotion. So, this study intends to 
examine to what extent teachers of Visual and Technological Education (EVT) evaluate, objectively, the creative level of their 
students and which strategies they put into practice, in order to stimulate student creativity. A comparative research of a 
descriptive-correlational nature was undertaken, comprising a questionnaire to twenty nine 2nd Cycle of Basic Education 
teachers from the Viseu municipality state schools (Portugal) and the application of the Torrance Test of Creative Thinking to 46 
students from two classes at one of the schools. The data reveal that there are no statistically significant differences between the 
assessment of student creativity obtained by the Torrance Test and the creative level assigned by teachers. We can also verify, 
with relation to stimulating creativity, that teachers of Visual and Technological Education opt, more frequently, for 
psychological stimuli and, less frequently, for educational strategies that involve carrying out assignments/research. Educational 
implications are addressed.  
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1. Introduction 
Creativity is an essential ingredient of modern societies, associated with progress in the general welfare of the 
population level, since it may give answers to the present and future requirements. It is a multifaceted phenomenon 
and difficult to circumscribe. Seen by some authors as synonymous with invention, others identify it with divergent 
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thinking, which manifests itself in the resolution of problems (Pereira, 1998). There is thus no consensus as to its 
definition. 
Rogers (1972, p. 139) defined creativity as “the emergence in action of a novel relational product, growing out of 
the uniqueness of the individual on the one hand, and the materials, events, people or circumstances of his life on the 
other”. He gives examples such as, painting a picture, composing a symphony, developing a scientific theory, or 
discovering new forms of human relationship. 
Amabile (1983, p. 360) defined it as “the production of novel and appropriate ideas by one individual or a small 
group working together”. This author, besides the idea of novelty, introduces the notion of appropriateness to 
distinguish the creative forms from those which are merely chaotic, therefore not allowing for creativity to be taken 
for bizarreness. Along this same line, Stenberg & Lubart (1996, p. 677) stated that creativity “is the ability to 
produce work that is both novel (i.e., original or unexpected) and appropriate (i.e., useful or meeting task 
constraints)”. 
With a view to resolving problems, Torrance (1988, p. 47) describes creativity as a process which occurs 
naturally “as the process of sensing difficulties, problems, gaps in information, missing elements, something askew, 
making guesses and formulating hypotheses about these deficiencies, evaluating and testing these guesses and 
hypotheses, possibly revising and retesting them; and finally communicating the results”.  In this sense, creativity 
may arise from the need to lessen the tension one feels, when faced with something that is incomplete, missing or 
does not make sense. 
A principle advocated by Torrance is that of the possibility of "educating" and developing creativity, accepting 
the existence of a creative potential, common to all individuals and which should be promoted in a diversity of 
creative problem solving skills (Isaksen, Dorval, & Treffinger, 2011). From this understanding, creativity is not seen 
as a talent exclusive of a minority, it can be developed, if we work in a suitable environment and with appropriate 
elements of stimulation and motivation (Majaro, 1994). 
To be highlighted is the contribution of Torrance for the development of creativity assessment instruments, 
namely with the creation of the Torrance Tests of Creative Thinking, one of the instruments most widely studied and 
divulged internationally. The instrument was validated for the Portuguese population and it is considered to meet the 
conditions for obtaining reliable and valid data for the age group comprising 5 th to the 9 th graders (10-16 years of 
age) (Azevedo & Morais, 2012, p. 48). 
The assessment of creativity is a fundamental condition for its development. In a school context, the teacher plays 
a key role in its promotion. In particular, Visual and Technological Education (EVT) teachers are called upon to 
develop skills for creativity and intervention in the Visual and Technological field concerning the exploration of 
aesthetic, scientific and technological problems. As established in its curricular syllabus, it is expected that within 
this school subject systemic actions and experiences are undertaken, student curiosity, imagination, creativity and 
willingness to carry out research being fostered. 
The strategies for the encouragement of creativity are diverse and can be grouped into three main methods: 
analogical, antithetical and random. In each of these we have several specific techniques, among the best known 
standing out bionics, brainstorming and creative problem solving.  
The analogical method relies on several analogies, and is considered a kind of "bombardment" of concepts: a lot 
of ideas from the various quadrants are projected upon the object and one observes if new concepts are born from 
these unexpected approaches (Fustier, 1988). This method is associated to techniques such as bionics, the sinetica, 
the heuridrama, and circept.  
 The antithetical method, wherein brainstorming is included, leads to the decomposition of the problems, until the 
method becomes unrecognizable, this way seeking a "mental liberation and a change of interior rules" (Azevedo, 
2007, p. 105).  
 The random method rests on the premise advocated by the associationist movement, according to which creative 
thinking results from associations and the more remote they are, the more creative thought will be (Azevedo, 2007). 
Within this method is included the technique of creative problem solving, which goes through three stages: the 
decomposition and analysis of the problem, the structured regrouping of the elements and their relationship or 
combination.  
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Azevedo (2007) reinforces the importance of the action of the teacher in stimulating creativity, suggesting that 
he/she should bear in mind the interests and abilities of students, teaching them how to handle the error, so that the 
student may test new hypotheses without giving up; he/she should also present creative models, encourage flexibility 
in terms of thought, create a pleasant atmosphere in the classroom and reinforce commitment, autonomy and 
responsibility from the part of the student.  
A creative teacher is the one who encourages reasonable risks and unpredictable situations, while reinforcing 
creative situations (Morais & Azevedo, 2011). In order that the teacher may play an active role at this level, it's 
necessary for him/her to make an objective assessment of this attribute, implementing a set of strategies likely to 
contribute to the development of the creative potential of students. 
In this framework, we formulated the following research questions: To what extent do teachers of EVT evaluate, 
objectively, the creative level of their students? Which strategies do they put into practice, in order to stimulate 
student creativity? 
Some objectives were also defined: 
- To know what teachers take creativity to mean;  
- To know how often teachers use strategies for stimulating creativity;  
- To identify the strategies most used in the classroom to stimulate student creativity;  
- Assess student creativity through the application of the Torrance Test;  
- Verify if there are statistically significant differences in the assessment of the level of creativity of students 
obtained through the Torrance Test and the creative level assigned by teachers. 
2. Method 
2.1. Research design 
For this purpose, we conducted a comparative research, of a descriptive-correlational type (Fortin, 2003), using a 
questionnaire to teachers and the application of the Torrance Test of Creative Thinking - TTCT (Torrance, Ball, & 
Safter, 1992) to students. 
This research comprised two stages: in the first, the questionnaire was administered to the teachers of EVT, 
through which it was possible to ascertain what teachers understand creativity to be, the importance they attach to it 
and which strategies they use more frequently to stimulate student creativity.  
In the second stage, two classes were chosen (one from the 5 th and another from the 6th grade), where the TTCT 
were applied to pupils and their respective teachers were also asked to rank their students according to creativity 
levels. It must be mentioned that in the school year in which the study was carried out, each class had two teachers 
(pedagogic couple) teaching the subject EVT simultaneously. Consequently, there were four teachers involved. 
 
2.2. Samples and their characterization 
The study covered a sample of 29 teachers of the 2nd Cycle of Basic Education state schools in the municipality 
of Viseu (Portugal) and 46 students from two classes (one from the 5th and the other from the 6th grade) at one of 
those schools.  
We tried to include all of EVT teachers that were teaching in the several state groupings of this municipality, 
however two schools haven’t answered.  
Among the teachers surveyed, the majority (62.0%) are female and aged 30 to 60. With the same percentage 
(31.1%) come the groups between 41-45 and 50-60 years of age, followed by the age group 51-55 (20.7%). The 
majority of the teachers (55.2%) have taught for over twenty years and nearly two thirds (75.9%) hold a bachelor 
degree. 
Regarding the students, it was found that, of the forty-six students assessed, 22 (47.8%) are male and 24 (52. 2%) 
are female, aged between 10 and 12. 
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2.3. Instruments for data collection 
2.3.1. Torrance Tests of Creative Thinking  
 
To assess student creativity we used Torrance Tests of Creative Thinking (TTCT), an instrument widely used 
internationally. The instrument can be used in various fields of psychological and pedagogical research, and for 
different purposes (Pereira, 1998). The choice of this instrument has to do, also, with its reliability and validity as 
well as with the concrete and playful aspect of the tasks considered more adjusted to the age level of the sample of 
surveyed students (Azevedo & Morais, 2012).  
Torrance distinguishes five measures of creative thinking and it is based on these parameters that subject 
performance in the tests was assessed (Pereira, 1998, p. 281; Azevedo, 2007, p. 152): 
- Fluency or ability to produce a large number of ideas. It is assessed by counting the number of relevant or 
acceptable answers;  
- Originality or capacity to produce ideas that deviate from common sense, the obvious or trivial. It is estimated 
in view of the rarity of the answer;  
- Elaboration or capacity to develop, expand and "beautify" one’s ideas. It is calculated by counting the 
additional details that the subject adds to the basic idea, enriching it;  
- Abstraction of the titles, in which subjects are called upon to give titles to the figures which they draw and 
which should reflect the essence of the figure or help tell a story related to it;  
- Resistance to closure, associated with the Gestalt principle of closure, which considers the natural tendency to 
face an incomplete picture as a complete one. Thus, as the measure of this tendency, an individual is considered to 
be creative who controls his tension and delays the gratification that comes from the satisfaction of responding 
quickly to this impulse. 
 
2.3.2. Questionnaire to teachers  
 
The questionnaire to teachers was developed for the effect, in order to obtain the relevant answers for the 
objectives set. It is subdivided into two parts: the former related to the sociodemographic characterisation of 
teachers and the latter consisting of four closed questions and another one eliciting an open answer. 
In the questionnaire to the teachers who taught the two classes where the Torrance Test was applied, a third part 
was included in which the teacher was asked to indicate the creative level of each of his/her student in the class.  
The questionnaire was subject to approval by the General-Directorate for Innovation and Curriculum 
Development (DGIDC), ministerial organism to which permission was requested for the implementation of the 
research in the school environment, and was attended to favourably. 
 
2.4. Procedure 
We asked school boards for permission to administer the questionnaires to teachers of Visual and Technological 
Education teaching at the school, as well as to carry out the application of the TTCT to the students of the two 
selected classes.  
Regarding the student’s participation, it was also done the request for authorization to parents/guardians. 
Teachers have not had any interference in the implementation of the TTCT.  
The application of the TTCT required, precedent to its implementation, proper training in this domain. Thus, the 
researcher attended a seminar organized by the Centre Torrance in Portugal and also received specific training 
regarding the procedures for the application of the test at issue. It must be emphasized that the test took place within 
the established parameters, without any interruption or interference from any strange element. 
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2.5. Analysis and processing of the data 
After the end of the period of data collection, we conducted their analysis and treatment. The evaluation of the 
results of the TTCT was assigned to the Torrance Centre (Portugal), who later sent them through a computerized 
database (SPSS, version 21.0)  
Quantitative data analysis was undertaken using descriptive and inferential statistics. To test the hypothesis 
formulated the Mann-Whitney U test was resorted to (Pestana & Gageiro, 2000). The differences associated with a 
significance level of p <0.05 (Howell, 2002) were considered significant.  
Regarding the data from the open response question, we undertook a content analysis through its coding, a  
process by which the raw data are systematically transformed and aggregated into units, which allow for the 
description of the relevant characteristics  of the content (Bardin,  2004). 
 
3. Results 
3.1. Results of the descriptive statistics 
What is creativity for the teacher  
Four definitions of creativity were presented to teachers, in order that they would choose two, at the most. It was 
found that the highest percentage of teachers (42.4%) selected the definition of Sternberg & Lubart (1996), that is, 
they see creativity as “the ability to produce work that is both novel (i.e., original or unexpected) and appropriate 
(i.e., useful or meeting task constraints)”; followed by the definition of Rogers (1972), chosen by 32.7% of 
respondents, according to which creativity is the “emergence in action of a novel relational product, growing out of 
the uniqueness of the individual on the one hand, and the materials, events, people or circumstances of his life on the 
other”; then, preference fell upon Amabile’s definition (1983, p. 360), elected  by 19.2% of teachers, which sees 
creativity as “the production of novel and appropriate ideas by one individual or a small group working together” 
and finally, marked by one only teacher, comes Torrance’s definition (1988), according to which creativity is a 
process that involves detecting problems and lacunae, attempting to find answers, evaluating and testing hypotheses 
and finally reporting the results.  
 
Degree of importance the teacher attaches to creativity in the activities developed by the students  
One finds that more than two-thirds of the teachers (75. 9%) acknowledged creativity shown by the students in 
their activities to bear a lot of importance, 17.3% consider it quite important and only 3.4% consider it important. 
No teacher selected the options little or of no importance.  
 
How frequently the teacher makes use of strategies to encourage student creativity  
When asked how frequently they use strategies to stimulate the creativity of their students, almost half (48.3%) of 
the EVT teachers state that they very often utilise strategies to stimulate the creativity of students, 34.5% say they 
use them almost always and 13.8% reported that they often do. Only one subject did not respond.  
 
What strategies are used, in the classroom, with students to stimulate student creativity  
Through the analysis of the open answers shown in Table 1, teachers prioritise the psychological stimulus 
(33.8%), in order to encourage student creativity, namely through positive reinforcement, incentive to 
creation/experimentation, student motivation, among others. With less emphasis, teachers state that they resort to the 
exposure of the student to creative roles/ models (24.3%), through the visualisation of films, images, observation of 
models, etc., and also to the individual or group exploration of ideas (23.0%). Lastly, they refer to the fulfilment of 
assignments, research and investigation (18.9%), including the implementation of the problem-solving model. 
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Table 1. Strategies used by the teacher, in the classroom, to stimulate creativity 
 
 
Categories  Indicators N % 
 
Psychological stimulation 
 Positive reinforcement  3 
33.8 
 Reinforcement of the autonomy 2 
Valuing innovative solutions 2 
 Incentive to creation/experimentation 5 
 Incentive to self-esteem 2 
 Valuing affective aspects  1 
Valuing creative and cognitive processes 1 
 Incentive to the diversity of ideas 2 
 Motivation of the student  6 
Avoid “penalties” (blockage) 1 
Subtotal 25 
 Exposure of the student to creative 
roles/models  
Visiting exhibitions and workshops 1 
24.3 
Visualization of films, images, assignments 10 
Observation of projects 3 
Exhibition of materials techniques  4 
Subtotal 18 
 
Fulfillment of 
assignments/Research/Investigation 
Research/Investigation 4 
18.9 
Elaboration/Conception of innovative projects 3 
Use of techniques of expression 4 
Exploration of the characteristics of the materials 1 
Implementation of the problem-solving model 2 
Subtotal 14 
 
Individual or group exploration of 
ideas 
To develop the critical sense 1 
23.0 
Expression of problems/solutions 2 
Association/Linking (of )diversified ideas 3 
Seeking solutions as a group/in a group  5 
Reflexion on the work undertaken 1 
Use of cooperative methods 3 
Comparative analysis of assignments  1 
To promote self-discovery 1 
Subtotal 17 
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Description of the various dimensions of student creativity  
                  Table 2. Descriptive statistics of the various dimensions of creativity (TTCT). 
 
Dimensions of creativity 
 
Minimum Maximum Mean Median Standard deviation 
Coefficient 
of variation 
 Fluency 12.0 38.0 23.74 22.0 6.41 27.0 
 Elaboration 7.0 18.0 13.10 12.90 2.57 19.62 
 Originality 4.0 21.0 11.41 11.0 3.99 34.97 
Abstraction of  the titles 2.0 13.0 7.34 7.20 2.87 39.10 
Resistance to closure 7.0 20.0 14.45 14.50 3.0 20.76 
Total creativity 4.0 20.0 11.91 12.15 3.04 25.52 
 
As seen in Table 2, the maximum and minimum values obtained for each of the dimensions of creativity vary 
between 2 and 38 points.  Fluency is the dimension which has the highest maximum value (38), followed by 
originality (21) and resistance to closure (20). The dimensions abstraction of the titles (2) and originality (4) are 
those which present the lowest minimum values.  
Mean values range from 7.34 for the dimension abstraction of the titles and 23.74 for fluency. The standard 
deviations vary between 2.57 and 6.41 for the elaboration and fluency dimensions, respectively. The coefficients of 
variation reveal that the dispersion around the mean is high, for the dimensions abstraction of the titles (39.10) and 
originality (34.97) and can be considered moderate in the remaining ones.  
Total creativity varies between a minimum of 4 and maximum of 20 points. The mean is 11.91 and the standard 
deviation is 3.04, with a median of 12.15. The coefficient of variation is 25.52, revealing a moderate dispersion 
around the mean (cf. Table 2). 
 
3.2. Results of inferential statistics 
The inferential approach to the results obtained by analytical statistics allows for a response to the last objective 
stated. For this purpose, the following null hypothesis was formulated:  
H0 - There are no significant differences between the assessment of student creativity obtained by the Torrance 
Test of creativity and the level assigned by teachers.  
 
Table 3. Mann-Whitney U test between the assessment through the Torrance Test and the level of creativity assigned by 
teacher Ana   (5th grade) 
                         
 
Dimensions of creativity 
Showing little 
creativity Creative MWU p 
Average ranking 
 
Average ranking 
 
Fluency 9.94 11.79 44.500 0.497 
Elaboration 10.33 11.50 48.000 0.667 
Originality 10.00 11.75 45.000 0.520 
Abstraction of the titles 12.33 10.00 42.000 0.291 
Resistance to closure 7.11 13.92 19.000 0.012* 
 Total creativity 11.67 10.50 48.000 0.667 
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Analysis of the results of the Mann-Whitney U test reveals there are no statistically significant differences 
between the various creativity dimensions, except for resistance to closure and the level of creativity assigned by 
teacher Ana (cf. Table 3). 
 
Table 4. Mann-Whitney U test between the assessment through the Torrance Test and the level of creativity assigned by 
teacher Rui (5th grade) 
 
Dimensions of creativity 
Showing little 
creativity 
Creative 
MWU p 
Average ranking Average ranking 
Fluency 18.13 24.01 62.500 O.401 
Elaboration 25.13 23.35 77.500 0.798 
Originality 16.25 24.19 55.000 0.257 
Abstraction of the titles  16.63 24.15 41.500 0.096* 
Resistance to closure 16.63 24.15 56.500 0.281 
Total creativity  29.00 22.98 62.000 0.389 
 
Analysis of the results of the Mann-Whitney U test reveals there are no statistically significant differences 
between the various creativity dimensions, except for abstraction of the titles and the level of creativity assigned by 
teacher Rui (cf. Table 4). 
 
Table 5. Mann-Whitney U test between the assessment through the Torrance Test and the level of creativity assigned by 
teacher Joaquim (6th grade) 
 
Dimensions of creativity                     
Showing little 
creativity 
Creative 
MWU p 
Average ranking Average ranking 
Fluency 7.00 13.25 6.000 0.403 
Elaboration 7.50 13.23 6.500 0.440 
Originality 9.00 13.17 8.000 0.576 
Abstraction of the titles 3.50 13.17 2.500 0.186 
Resistance to closure  21.00 12.67 4.000 0.263 
 Total creativity 19.00 12.75 6.000 0.401 
 
Analysis of the results of the Mann-Whitney U test reveals there are no statistically significant differences 
between the various creativity dimensions and the level of creativity assigned by teacher Joaquim (cf. Table 5) 
 
Table 6. Mann-Whitney U test between the assessment through the Torrance Test and the level of creativity assigned by 
teacher Rui (6th grade) 
 
Dimensions of creativity 
Showing little 
creativity 
Creative 
MWU p 
Average ranking Average  ranking 
Fluency 11.67 13.18 29.000 0.737 
Elaboration 13.50 12.93 31.500 0.899 
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Originality 9.50 13.48 22.500 0.377 
Abstraction of the titles 20.00 12.05 12.000 0.075* 
Resistance to closure 9.33 13.50 22.000 0.353 
Total creativity 16.33 12.55 23.000 0.399 
  
Analysis of the results of the Mann-Whitney U test reveals there are no statistically significant differences 
between the various creativity dimensions, except for abstraction of the titles and the level of creativity assigned by 
teacher Rui (cf. Table 6). 
Based on the data obtained for each one of the teachers one may conclude that the hypothesis is confirmed. 
 
4. Analysis and discussion of data 
With this study, we sought to find out if teachers assess student creativity in an objective way. We obtained an 
affirmative response, the results show that there are no statistically significant differences between the evaluation of 
students obtained through the Torrance test and the creativity level assigned by teachers.   
We also found that most teachers identify with the definition of Sternberg & Lubart (1996), that is, they see 
creativity as the capacity to produce work which is, simultaneously new (i.e, original and unexpected) and 
appropriate (that is, useful and meeting the requirements of a task). Only one of the teachers chose the definition of 
Torrance (1998), which regards creativity as a problem-solving process, which occurs in a spontaneous way, and 
which everyone has the possibility of developing.  
We can therefore conclude that, in terms of evaluation, the teachers use patterns which come close to those of 
Torrance. However, in conceptual terms, the teachers are shown to have a notion of creativity distinct from that of 
this author, regarding creativity as invention/discovery rather than in a problem-solving sense.  This raises the need 
for teachers to question their conceptions of creativity, as well as the practical implications, namely through specific 
training.  
Teachers give a lot of importance to creativity in the tasks developed by their students and state that they 
frequently use a diversity of strategies to encourage creativity. Bearing in mind their answers, we find that teachers 
resort to, in the first place, psychological stimulus, followed by the exposition of the student to creative 
roles/models, then individual or group exploration of ideas and, finally, the fulfillment of 
assignments/research/investigation. 
The lower frequency of intentional use of educational strategies, as opposed to psychological stimuli, as referred 
by the subjects inquired, leads us to conclude that more investment at the level of specific teacher training is needed 
in this domain. In particular, one must underline the need to discuss and clarify the concept of creativity, as well as 
to develop knowledge about the diversity of techniques for the development of better practices to promote creativity 
in the classroom.  
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